Frontal cortex lesion prior to hyperglycemic ischemia: no decrease in ensuing substantia nigra pars reticulata damage or fatal post-ischemic seizures.
Preischemic hyperglycemia worsens brain damage after ischemia, and characteristically leads to post-ischemic seizures and a pan-necrotic lesion in substantia nigra pars reticulata (SNPR). The excitatory input to SNPR could contribute to the damage observed. By performing a unilateral frontal cortex lesion 6-19 days prior to the ischemia, we wanted to explore whether a decrease in excitatory input to the ipsilateral SNPR ameliorate the seizures or alter the light microscopical damage in SNPR. Our results demonstrate that unilateral frontal cortex lesion did not alter the development of fatal post-ischemic seizures after 10 min of ischemia in hyperglycemic subjects. Thus, 7/8 animals developed seizures and died within 20 h of recovery. This study also failed to show any difference between the left and right side in post-ischemic SNPR damage after 15 h of recovery in animals with preischemic unilateral frontal cortex lesion. Furthermore, no side difference was observed in any other brain region evaluated. The results thus suggest that the pan-necrotic lesion in SNPR after hyperglycemic ischemia is not caused by excessive excitatory input from frontal cortex. A decrease in the GABA-ergic inhibitory input from caudoputamen to SNPR may be a more important mechanism for the ensuing excitotoxic post-ischemic SNPR damage, and for seizure development.